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WYOMING COAL-MINE EXPLOSIONS - 1881 To 19311/ 


The data in this circular were taken from publications of the United 


States Bureau of Mines and published annul reports of the Wyoming State 


Inspector of Coal Mines. 


The tables included are complete only with re- 


gard to major disasters; the Bureau of Mines considers a major disaster one 


in which 5 or more men are killed. 
tions recorded in these publications are included. 
ber of gas ignitions have occurred of which no record is available. 


However, minor disasters and gas igni- 
It is known that a num- 


This is one of a series of papers by the Bureau of Mines giving by 


States available data regarding coal~mine explosions. This information is 


published in condensed form in the belief that it may be of value to mine 
operators in preventing future coal-mine 3xplosions. 


Explosions and gas ignitions.- Tables 1 ani 2 give available data on 


number killed and injured, the cause and possible means of prevention at 
the time of 68 explosions and gas ignitions that occurrei in Wyoming from 
1881 to 1931, inclusive. 


Year 


1881 
1886 
1895 
1901 
1903 
1905 
1907 
19028 
1911 
1912 
1917 


TABLE 1. 


No. of 
explosions 
of gas 
ignitions 


Or OM HRP PRP PPE 


No. 
killed 
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No. 
injursd 


51 


| 
| 


7 1929 
7 | 1931 


Total, 1881 - 1931 ......-. 


Year 


1918 
1919 
1920 
192] 
1922 
1923 
1924 
1926 
1927 


No. of 
explosions 


~ Wyoming coal-mine explosion data, 1381 - 1931 


No. 
killed 


No. 
injured 


1/ The Bureau of Mines will welcome reprinting of this paper, provided the 
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Nature of explosions.- Anproximately 72 percent of the men ‘cilled in the 
explosions listed in this paper lost their lives in the 8 explosions that 
occurred tefore 1910. The nature of the exvlosions with reference to, gas ond 
coal. dust is shown in table 3: 


TARLZ 2. - Nature of explosions, with reference to gas or coal dust 


| : 
Nature of explosion ; No. of explosions | No. killed No. injured 


Unknown 3 | 69 ) 
Gas 53 | Px | 67 
‘Dust 5 | 19 58 

Gos and dust + 7 | 423 | 0 

Total i = 8B’ | 531 | 103 


eae 


In the 53 listed gas explosions 24 persons wore killed and 67 injured. 
In the 5 listzd dust explosions 10 men wore killed and 36 injured. In the 7 
listed gas and dust explcsions 428 men were killed. 


These figures illustrate that where a combination gas and dust explosion 
occurs the destruction of life and property is likely to be much greater than 
where fas alone is the exploding medium. They show the necessity of thorough 
rock-custing and srrinklins of the working places, and of trips where possible, 
to prevent the participation of coszl dust in explosions in bituminous and subd- 
bituminous mines. <A study of widespread coal-nine exnlosions in the United 
States shows that altiost invariably they involved either dust or both «sas and 

dust. | | 


TABLE 4. - Sources of lanitiny 
a ae, a - 
Cause | No. of explosions 


Ynknevn (no record) 5 
Open lights 
Relignting flame safety lamp 
Mine fires | | 
Spontaneous combustion 
Blectric are 
Blown-out shot 


APS 0% Oe 


wee 6 ee wee ee 


Total 


Open lizhts.- Probably most of the explosions listed as uninorn were 
caused by the use of open-flame lights, altnough the records are not clear 
on this point. 
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Many persons have expressed the opinion that it is safe to use onen 
lights in so-called nongassy mines and that there is only slight chance of 
ignition of a dust cloud thereby. Case 7 illustrates the fallacy of this 
opinion. Here the last trip of the shift broke loose from the tipple, ran 
down the slope, and was wrecked near @ point where 32 miners wearing open 
lights were waiting for the man trip. The dust raised by this wrecked trip 
was ignited by the miners! open lights, killing 1 and injuring many of the 
others. ‘Had the mine not been relatively clean at this place, the violence 
of the explosion probably would have been suffieient to kill all the men. 
The United States Bureau of Mines recommends (see Mine Safety Board Decision 
1 and discussion thereof in tnis paper) portable closed lights of permissible 
type in all coal mines, not only from the hazard of dust ignition, as illus- 
trated by this example, but also because of the gas-ignition and fire hazard 
of the onen flame lamp. 


In view of past experience with the ignition ef explosive zas by open 
flame lamps and the demonstrated practicability, relatively good illumina- 
tion, and cheapness of.the electric lamp it. is hard to understand why many 
coal-mine operators still permit the use of open lights in their mines. 


Flame safety lamps.~ In all, 100 men were killed in two explosions be- 
cause flame safety lamps were taken apart and.relighted in the presence of 
an explosive atmosphere. In both cases the men who committed this act 
probably lmew better,. but the human element in accident-prevention work 
frequently cannot be -controlled; therefore, mine equipment should be as 
nearly "fool proof".as possible. The present up-to-date permissible flame 
safety lamo is magnetically locked and cannot be opened except by the use 
of a rather powerful, large magnet. The United States Bureau of Mines has 
no record that a prooerly assembled and properly maintained flame safety 
lamp ever caused an explosion, although numerous gas ignitions have been 
caused in coal mines both in the United States and in other countries when 
flame safety lamps have been mishandled; hence tie flame safety lamp is by 
no means "fool proof". With these facts in mind, it is clear why the 
Bureau of Mines recowmends the vermissible magnetically-locked flame safety 
lamp; if this lock is keptin prover workin? condition and if the magnet is 
available only outside of the mine there will be little likelihood that a 


man will open his light underground. 


Spontaneous combustion.- Some of the coal mines in Wyoming are subject 
to spontaneous combustion. The explosion listed-as case 9 was caused by a 
fire started by spontaneous combustion. The fact that no one was killed or 
injured in this explosion was due to the good judgment of the mine foreman, 
who withdrew every man from the mine just a few minutes before the explosion 
occurred. The prevention as well as the successful control of mine fires, 
especially those due to spontaneous combustion, depends in great part upon 
the proper feve sopment and operation, and ea the cleanliness of the 
mine, Toye 


Mine fires.- During the fighting of mine fires in "soft" coal mines 
there is always a freat gas-ignition hazard; those fighting such fires 
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SSoulj fully realize this and tale all uossible nrecautions to protect then- 
selves. If the area of the mine aijecent to the fire is given an extra heavy 
coutics of rock-dust and the rest of tne nine is properly rocx-custed, an 
explosion caused by the accunulation of gases by the mine fire probably will 
be localized enough to prevent much,if any loss of life or demage to vroperty. 


Slectric arc.- The ea? mines of Wyoming probably have installod more 
electrical mining devices proportionately tnan in any other State in the Union, 
The increased installation of electrically overated mining machinery has 
greatly increased the explosion hazard from the ignition by an electric arc 
of an explosive mixture of eas, dust, or other combustible matter. Meany types 
of permissible coal--minin” machinery are available and should ve used; it must 
be remembered, however, tuat a:machine is rermissible only as long as it is 
mainteined and operated according to the instructions of the manufacturer end 
of the United States Buresu of Mines. In general, these instructions will be 
found on the permissible plate on every permissible machine or viece of eauip~ 
ment. “ermissible electricel equipment maintained in permissible condition 
will greatly reduce the hazard of sas ignitions in “laces in mines that may 
become gassy. The Mine Safety Board of the United States Bureau of Mines 
makes the following recommendation regarding electricity in coal mines in de- 
cision 133/; ' 


Tne United States Bureau of Mines recormends that when electricity is 
used in coal mines rated as Zassy, or whenever in any mine the atmosphere 
mav become gassy: 


1. Electrical equipment shall be permissible, 


2. Nonpermissible electrical equipment shall be used only in pure 
intake air, = | . | 


3. Electrical power shall be cut off whenever the air in the vorkings 
is in a dangerous condition, dun to inflammable sas. 


Cperators and mine slectricians will find valuable information regard- 
ing electricity in mines in United States Bureau of Mines Technical Paper 
402, Safety Rules for Installing and Using Electrical Equipment in Coal 
Mines. 


Biown-out shots.~ The use of black blasting powder and dynamite or the 
improper use of p2rmissitle explosives caused at least 3 explosions which 
resulted in the death of 178 men, arproximately one third of all the men 
killed in the explosions listed in this paper. The noor placement of drill 
holes, too heavy charges of explosives, insufficient or imnroper tamping of 
holes, and blasting off the solid were some of the reasons for blown-out 
shots. . 4 ; : 


a 


3/ United States Bureau of Mines, Mine Safety Board Decision 13; Recommend- 
ations of the U. S. Bureau of Mines on Certain Questions of Safaty: 
Inf. Circ. 6732, July 1933, p. 22. 
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TABLE 5. - Causes of gas eceu mu Tausous or coal-dust clouds 


No. of sata killed 


Short-circuiting of air, includ- 
ing leaky stoppings and de- 
ranged brattices down 

Pocket of gas 

Gases distilled by mine fires. 

feeder opened by shot 

Gas from old workings 

Dust raised by shots. | 

Dust cloud raised by Sue, trip 

Unknown 


Cause Noe injured 


ooo 


Lee ee ee ae 


Total 


me) 


The explosives now: designated as - permissible! were used first in 1907; 
since that time explosives manufacturers have from time to time improved 
them until now it is possible to obtain permissible explosives that will 
sive virtually the same blasting results:as black blasting powder. Explosives 
engineers have proved that the. production. of lump coal does not devend wholly 
upon the speed of detonation of an explosive; strength and density as well 
as other factors are also important. A good method of determining the proper 
explosive to use in blasting any.coal is to consult the explosives manufac— 
turers, who have explosives engineers well qualified to reconmend the proper 
grade of permissible explosive... - . | ... 


If permissible explosives are not used according to the methods prescribed 
by the Bureau of Mines and-the explosives manufacturers they may ignite an 
explosive mixture of gas or a coal-dust cloud; even though the explosive is 
properly manufactured and approved by the Bureau of Mines, it is not permissi- 
. ble if used in any. or ‘the zOnLOMSRS Ways. 


l. If stored under improper aoadittons: ‘antti it undergoes a change in 
character. 


awd 


aa used ae g&. Frozen or eee condition. 


3. If used + excess of. 13 are per shot. 


4, If the diameter.of the cartridge is less than that designated in the 
colum "smallest permissible diameter". 


5. If fired with an electric detonator of less efficiency than that 
prescribed. a 


6. If fired witn fuse. 
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7. If fired without stemminc. 
8. If fired with combustible stenning. 


9. If firoa in tne presence of a dangerous percentaze of fire damp. 
13. If the shot is a Aapenatac shot, is bored into the solid, or has a 
ourden so heavy that the shot obviously is lieble to blow out. 


Many mines in Wvoming still use black blasting powder for blasting coal; 
also many mines in Wyoming do not rockx-dust. Dust from the coals in Wyoming, 
tested by the United States Bureau of Mines, has been readily detonated in 
the #xperimental mine by a blown-out shot of black blasting powder; there-. 
fore, unless the element of good luck continues to intervene, the stage is 
set for a dust explosion in such mines any time the necessary conditions arise. 


CAUSES OF ACCUMULATIONS OF EXPLOSIVE ATMOSPHERES 


Snort-circuiting of air.- It is almost impossible to operate a mine 
without using some doors, but there is no reason why they should not be in 
pairs or supplementsd with curtains. Doors should be self-closing, should be 
fireproofed, and should be constructed as noarly airtight as possible; they 
should not be equipped with latches to hold them open. 


_ In case 4-the air presumably became short-circuited while men were fight- 
ing a mine fire. During the handling of a mine fire it is natural for all 
efforts to be concentrated u.ion extinguishing the fire; however, the person 
in charge should pay particular attention to the ventilation so that accumu- 
‘lations of gas will not occur where they can be moved around by the fleme 
from the fire and ignited by it. 


Yaen old workings that give off quantities of methane gas are sealed 
the seals should be inspected regularly to see that they do not leak. A 
ventileting current should also be made to sweep the face ion the seals in 
such @ way as 0 prevent the accumulation of as. 


Two of the explosions listed under this heading were due to line brat- 
tices either being down or imyroperly inetalled so that enough air was not 
reaching the working face to keen it clear. Many mine officials and under- 
frovund workers do not take the installation of line brattices seriously, 
especially in so-called nongassy mines. When properly installed with plenty 
of air available, line brattices are the best means of ventilating working 
places when advancing between crosscuts or breakthroughs. As there is leak- 
aze of air, even with the best-installed curtains and brattices, particular 
care should be taken by mine officials to see that they are installed to 
keep the leakage at a minimum. 


Pocket of gas.- Tne inflammable gas commonly encounterod in coal mines 
is known as methane, although there are mines in Wyoming that liberate gases 
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nearly equivalent in comnosition to some of those given off by oil wells. 
These gases are of lizhter specific gravity than air and unless diffused in 
the air currents will accumulate in high points in the roof; fire bosses or 
other persons examining the mine should take particular care to test high 
spots for accumulations of such gases. If fas accumulates at such points 
it can be removed by a brattice cloth installed at the roof or possibly by 
@ pipe running from the high pecket directly into the return. When working 
places are driven to the rise in gassy mines officials shovld insist that 
tne men een the line brattice properly installed close to tne face; also 
that crosscuts are driven at proper intervals and that there is enough air 
at the working placé to keep it clear of gas. 


Gases distilled by mine fires.- The explosibility of gases distilled by 
mine fires is illustrated by the explosions that often occur in coal stoves. 
In nines explosions due to mine fires often are very violent, with a large 
amount of inflammable gases and coal dust present. The mining system should 
be so designed that most possible fires can be readily sealed without danger 
to operation of the rest of the mine. 


In addition to the hazard of an explosion from gases distilled by nine 
fires it must be remembered that such sases also contain rather high percent— 
ages of carbon monoxide, of which less than 0.5 of 1 percent can kill a man 
in a very few minutes. _.. 


Feeder opened by a shot.- In many coal mines it is impossible to tell 
wher a shot may open a gas feeder; for t.1is reason mines should be inspected 
after »laces have been shot and before the miners enter. The Wyoming law 
permits blesting of the coal at any time; the man that fires the shot, there- 
fore, should carry ea flame safety lamp and be competent to use it. 


Gas from old workings.- In case 68, during the reopening of an old mine 
explosive gas from old workings leaked throuzh a crevice in the coal; when 
old mines are reopened great care.should be taxen to examine tne air, 
especially when old.workings. are approached, not only tecause of possibly en- 
countering explosive gas tut also fron tne hazard of black damp. Where the 
exact location of old workings is not known drill holes should be drilled 
ahead of the advancing workings and also to the sides; such drill holes should 
be dee} enough so that when the coal is blasted there will be no danger that 
the shot will break into the old workings. 


Dust raised by shots.- Improper location of drill holes, shooting off 
the solid, fir ing of of dependent shots, use of too little or no stemming, and 
loeding holes too heavily cause blown-cut shots; these can be eliminated by 
proper supervision, essisted by safety education of miners and'shot firers. 


If the shots are loeded and fired when the working shift is out of the mine 
the likelihood of wholesale fatalities from explosions caused by blown-out 
shots or from other causes in comection with the use or abuse of explosives 
in coal mines will be eliminated. In several mines in tne United States all 
shots are fired from the outside of the mine while all the men are out of the 
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mine. The explosives are taken into the mine by the shot firers after the 
shift is out of the mine; the shot firer loads and tamps all holes. If this 
practice is not feasible the next test method is to have a short firer load, 
tamp, and fire all the shot holes while all other persons are out of the mine. 


As the law in Wyoming sanctions blasting the coal at any time during 

the shift, even in cassy mines, there is little likelihood that these methods 
will be used to any great extent in Wyoming mines. A good shot firer will 
not fire @ charge placed in an improperly drilled hole, will not blast ao place 
that is not properly undercut or sheared or where the "bug" dust is not re- 
moved from the cut, and will not overload a hole or tamp it with stemming 
containing coal dust. Therefore, the use of a shot firer to handle all ex- 
plosives and to load and tamp all holes is probably the safest method possible 

with present practics in Wyoming. The United States Bureau of Mines, in Mine 
Safety Board Decision 24/, recommends that for blasting in coal mines pormis- 
Bible explosives fired electrically be used exclusively and that as an aid to 
blasting all coal which is feasible to cut should be cut or sheared. The 4/ 
United States Bureau of Mines further, in its Mine Safety Board Decision 12 
makes the following recommendation: , 


The United States Bureau of Mines, extending Mine Ssafoty Decision 2, 
recommends that for blasting either coal or rock in coal mines, permis- 
Sible exvlosives or eouivalent permissible device he used exclusively, 
and in aooveen a ComnEnes that in blasting - 


1. Fach ees shall be ae a hole properly drilled and stemmed with 
incombistible material. 


2. Each shot shall be fired separately b:7 a permissible single-shot 
blasting unit, using an electric detonator or igniting equivalent of a 
kind specified by the Bureau for the particular permissible explosive or 
permissible blasting device. a 


3. Before and following each shot in gassy and slightly gassy coal 
Taines, examination for gas shall be made with a permissibls flame safety 
lamp or permissible equivalent and - 


4. If more than 13 percent of inflammable gas is found, in the quantity 
and by the method specifiad in Mine Safety Decision 9, the place shall be 
considered to be in a hazardous condition and tefore another shot is fired 
the gas shall be reduccd by ventilation below the RebCee eee and quantity 
Specifind in decision 9. 


Se Each shot employing explosives shall be prepared and fired by or 
under the immediate supervision of a man having a state certificate as a 
mine examiner, fire boss, or foreman; and whenever conditions permit all 
other men than those authorized to prepare and fire.shots shall be out 
of the mine when shot firing with explosives is being done. 


4/ See footnote 3. i (iti‘; ;O#*~™ 
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Rock-dusting of all places to within a short distance of the working 
face and thorough retting of the places from the end of the rock-dusted Zone 
to and including the face before blasting will lessen the likelihood of 

, occurrence of a Goat dust cloud. 


Dust cloud maiaed Sy weeaceak trip.- “Coal-dust clouds raisee by wracked 
trips have caused the death of a number of men in the mines of Colorado and 
New Mexico. These explosions direct attention to the necessity for properly 
maintained and inspected haulage equipment and haulegeways to prevent the 

- occurrence of disasters of this type. -As previously stated, the explosion 
‘listed as case 7 could have been prevented-if @ proper derail had been placed 
at the head of the sicpe. Sprinkling of trips, thorough rock-dusting of 
haulagcways, rock-@ust barriers, and keeping haulageways clean will tend to 
prevent the raising of dust clouds ty.a wreck or wild localize the resulting 
explosion if a dust cloud is ee 


Unknown.- Many if not most gas ‘enitions in coal mines are due to dofec- 
tive ventiiation caused by improper installation of stopp-ngs, doors, cur- 
tains, and line brettices and the use of doors in plece of overcasts. The 
particular fault with the ventilation is not known for 52 of the mines in 
which the cause eoe the gas ple eone was not given in the reports avail- 


MEANS OF PREVE ENTING BAPLOSIONS aa TH TIME 


Table 6 lists the means that would ha ve prevented the explosions had 
they bcen in effect at thé time. - A 


TABLS 6.- Means of vreventing exnlosion at time 


Means of prevention - No. of explosicns No. killed ' No. injured 


Better loceticn of drill 


Permissible flame safety lamp | 1 ~—99 CC ! 
Permissibls portabls electric | 

VATS: a2 as avons Goeddoererece cone 2 2 
Tight stonpings and hetter ! 

installation of line. ! 

brattice Shines a H 1 7 59 | 
Permissible mining muchinery. » 2 i | 5 
Sprinkling trip, derailing.. © : 

Dewi eG. temas See ced 1 1 | 31 
Better system cf devclopment. | 1 O : 

| 


holes; permissible | : | : 
EID LOSI VES «se ieisseseace: 3 -  - & ? | 
Better inspection by fire | | : 


tess eoereeccorecoeseccsoves | 1 ! C i i 
POSITIVE Vern tile tion s<asseee- © 1 ras 
Better care of ventilation .. | 1 fe 2 
Unknown eeosee7nrvroesv0080ve8e58n8ee@eeeee#eee#e#t8 8 e | 5A 382 Fe 
Total @eeeaeoeee_eee#sr»eeesed¢egeseees?@® | 68 BS. 1¢C3 
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Permissible flame safety Bea and permissible portable electric lamps.- 
The United States Bureau of Mines2/ makes the following decision relating to 
miners! lantps in coal mines: 


1. In all coal mines the portable lamps for illumination be permissi- 
ble, portable, electric mine lamps; and also | 


a- In places where fire damp or black demp is liable to be encountered, 
& permissible, magnetically locked, flame safety iamp for gas detection, 
or equivalent permissible device, be supplied to at least one experienced 
employee in such place; and s 3 


3. Any omployee before being supplied with a permissible flame safety 
lamp be examined by a competent official of the mine to assure the man's 
ability to detect gas; and 


4. All coal mines whether classed as nongassy or gassy in any part, 
be supplied with magnetically locked, permissible, flame safety lamps, 
properly maintained and in sufficient number for all inspection purposes. 


‘The recommendations were made for the following reasons: 


Open lamps or so-called safety lamps of unapproved kind may causo fires 
or ignite firedamp and coal-dust, and therefore they should not be used in 
coal mines. Miners! electric lamps have been so improved in illumination, 
convenience, and safety, that it is no longer to be considered a hardship 


in mining to use a portable permissible electric lamp, in fact it is quite 
the reverse, a | 7 


However, since no approved electric lamp shows the presence of methane 
or indicates oxygen deficiency, one experienced employee in every place 
where such conditions are liable to be found should be provided with a 
permissible flame safcty lamp, or equivalent permissible device to be used 
for testing. | 


Although a permissible flame safety lamp is safe if properly assembled 
and used, there is a possibility of its being a source of ignition of 
firedamp if the lemp is illegally opened in the mine or is dropped and tha | 
glass broken,: or if the lamp is struck by a sharp point or is moved so 
rapidly as to cause flame to extend through the gauzes. Accordingly the 
use of the permissible flame safety lamp should be limited to gs testing 
‘in the hands of competent and experienced employees who can demonstrate 
with accuracy and safety the percentage of methane in the air in excess 
of 13 or 2 percent. The flame safety lamp also gives information as to 
the sufficiency of oxygen in the surrounding atmosphere. 


5/ Mine Safety Board Decision 1. See footnote 3. 
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Other underground employees working or txaveling in well-ventilated 
places should be provided’ with portable permissible electric lamps giving 
an excellent steady light; the good illumination which these lamps pro- 
vide if maintained in proper condition tends to prevent accidents from 
falls and other hazards, and the equ een avaclt is free from the danger 
of igniting gas and coal dust.: 


Tight stoppings, better Veataliativn of line brattice.- Leaky stoppings 
between the air courses and other openings in many coal mines account for 
the greatest percentage of loss of ventilating current. The money lost from 
this leakage through excessive consumption of power at the fan may often 
more than pay for the inspection and repair of these stoppings. The proper 
installation of line brattice is necessary if mine officials and miners ex- 
pect the proper ventilation at the working facea. The United States Bureau 
of Mines makes the following recommendation relating to the sealing of parts 
of mines which cannot be kept well ventilated and inspected, o) 


In the interest of safety, the United States Bureau of Mines recommends 
that in coal mines all entries, rooms, panels, or sections that cannot be 
kept well ventilated throughout. or cannot be inspected regularly and 
thoroughly or that are not being used for coursing the air, travel, haul- 
age, or the extraction of coal, te sealed by strong fireproof s toppings. 


In the past the question of sealing has been a much disputed one among 
mining men. Some have considered that it was highly dangerous to inclose 
areas in a mine Which might fill with a body.of gas. The Bureau agrees with 
this point of view, unless the stopping; are strong and fireproof; and by 
strength is meant sufficient to maintaia the stoppings in place if there 
should be a heavy fall of roof in an empty or partly empty goaf, suddenly 
compressing the gas or a gas-air mixture. 


On the other nade ‘engineers of the mueeeu find from extensive experience 
that in large room-and-pillar mines in which the pillars are either not ex- 
tracted at all or not extracted for a long period, the old areas are not 
generally well-ventilated and often cannot be inspected because of danger of 
falls, and that the lack of ventilation is inevitable from the enormous terri- 
tory which may be opened. Furthermore, these regions act as places for accu- 
milating dangerous dust as well as gas. 


The Bureau believes that the ideal system of room-and-pillar coal mining 
is to take out only a small percentage of coal on the advance, generally less 
than 20 percent, and then to extract the pillars promptly on a systematic 
line of retreat for the whole mine or for a large panel, which may be con- 
sidered equivalent to longwall retreating. Under such conditions there 
should be no need of sealing extensive areas of open unused workings when 
they can be properly ventilated. 


6/ Mine Safety Board Decision 6. See footnote 3. 


1608 . -~ 18 - 


Google 


1.C. 6765 


Where the workings of a mine, whether it is a metal or coal mine, have 
teen connected to an adjacent mine and after more or less extraction of the 
mineral in that pert of the mine, the connecting workings are not tightly 
closed, strong fireproof doors or stoppings should be erected in such con- 
nections at or near the boundary of the mine. The objective of this is to 
prevent fire or fumes entering from one mine to the other. In the case of 
cOal-mine worl:ings which have been connected, these stoppings should not only 
‘be. fireproof but should be strong enough to resist the pressure of a gas or 
dast explosion.. Explosion tests by the Bureau of Mines on the strength of 
‘Stoppings indicate that a plain concrete slab acting as a flat arch when 
properly keyed into the ribs and floor, probably is the most practicable form 
of construction for a fireproof stopping etrong enough to resist an explosion 
of ordinary degree of violence, 


In sbacticn ef barrier- -pillar stoppings which subsequently may be sub- 

. jected to high hydraulic pressure through abandonment of the adjacent mine 
workings and their filling with water, a reloase to avoid high-water pressure 
should-te provided. This might bs an inclined pipe extending down into a 
water-filled sump on the inby side of the stopping, tnus furnishing a weycr 
seal to prevent escape of gas into workings in active opcration. | 


Permissible mining machinery.- Permissible coal-mining machinery is avail- 
able for nearly every operation in or about a coal mino, and the Bureau of 
Mines recommends’/ that in gassy mines electrical equipment shall be per- 
missible. | , 


Sprinkling trip and derailing device.- In many coal mines all loaded 
trips @re sprinkled at the sectional parting and at the main parting. In 
some mines trips of empty cars are sprinkled before they are allowel to 
enter the mine. Wetting the coal on a trip or wetting the empty cars assists 
in preventing the raising of a dust cloud if the trip should te wrecked and 
prevents the dust from blowing off the tri,» and settling on ribs, roof, 
timbers, and road, thus reducing the dust hazard and the necessity of fre- 
quent relusting along haulageways. 


Better system of development.- Many of the mine explosions and mine fires 
can be placed under this heading. In general, coal mines should be so ds- 
veloped that if a fire occurs at any point there will be a barrier pillar 
between it and other workings with a minimum amount of openings so the fire 
can be completely sealid without excessive danger to the workmen. 


Permissible oxplosives and better location of holes.- As previously 
stated, the Bureau of Mines recommends the use of permissible explosives only 
or of squivalent permissible blasting devices. The proper location of drill 

holes depends much upon the local conditions with respect to the coal bed and 


it 1s often difficult to educate the miner to place the holes properly. 


7] Mine Safety Board Decision 13. See footnote 3, 
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Better ventilation.- Proper ventilation should be given first considera- 
tion in the opsration or development of any coal mine; rock-dusting and other 
safety devices are secondary to ventilation. 


EXPLOSIBILITY OF WCMING COAL DUST 


The United States Bureau.of ‘Mines t3sts show that semianthracite, 
bituminous, and subbituminous coal dust is explosive under certain conditions. 
Experiments by the Bureau of Mines have proved that the ratio of the percent- 
age of volatile matter to volatile matter plus the fixed carbon in the coal, 
other factors being equal, isan index of the explosibility of coal dust, the 
higher the volatile matter generally .the more explosive the dust. Ary coal 
dust which has this ratio greater than.0.15 is explosive in the absence of gas. 
The presence of any ecrinsiderable quantity of inflamnable gas in the mine air 
increases this explosibility of the dus*g therefore, an additional quantity 
of rock-dust should be ndded to the ribs, roof, floor, timbers, and "caves" 
in coal mines to neutralize the effect of the gas present. The dust of all 
Wyoming coals tested at the experimental mine of the United States Bureau of 
Mines has been found to be explosive; un@oubtedly no mine in Wyoming can be 
considerad safe from a dust explosion wiless all underground surfaces are 
thoroughly wet or rock~dusted from the working faces to the mine opening. 


CONCLUSIONS 


The record’ ef ‘eeitanvans in Wyoming compared to that of neightoring 
States is relatively good, but Wyoming has had some disastrous explosions 
end a number of gas ignitions which, although resulting in injury to only 
one or two men, might have constituted the beginning of disastrous oxplosions. 
Many mines still do not use ‘rock-dust pr pormissible explosives; measure¢s 
should be taken in all Wyoming coal mines to minimize the possibility of a 
general explosion by maintaining good ventilation and effective POG ave rane 


and by using Perarsst vee explosives. 
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